Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.008 Å; R factor = 0.059; wR factor = 0.177; data-to-parameter ratio = 14.2.
In the title compound, [Fe(C 5 H 5 )(C 6 H 16 P 2 )(CO)](C 12 H 13 BOP), the Fe II ion adopts a three-legged piano-stool geometry, with FeÁ Á ÁCg = 1.721 (5)Å (Cg = the centroid defined by the C atoms of the cyclopentadienyl ring). The 1,2-bis(dimethylphosphino)ethane (dmpe) ligand chelates to form a five-membered C 2 P 2 Fe ring which is in a pseudo-half-chair conformation. In the crystal structure, associations of one cation and two anions are formed via weak intermolecular C-HÁ Á ÁO hydrogen bonds, giving rise to R 4 2 (9) rings.
Related literature
For related literature, see: Jaska et al. (2003 Jaska et al. ( , 2005 ; Kuckmann et al. (2007) ; Paciello et al. (1990) . For background on graphset theory, see: Bernstein et al. (1995) .
Experimental
Crystal data [Fe(C 5 Table 1 Selected bond lengths (Å ). Table 2 Hydrogen-bond geometry (Å , ). (Kuckmann et al., 2007) [see Fig. 3 ] was probed as a potential model complex in the study of the mechanism of the dehydrocoupling of phosphine-borane adducts: the CO ligands might dissociate to promote a reaction with phosphine-borane adducts. Before reacting (I) with phosphine-borane adducts, dmpe (1,2-bis(dimethylphosphino)ethane) was added in excess to (I) to observe the lability of the CO ligands.
When adventitious air was also introduced to this reaction in THF, the title compound, (II), (Fig. 1) , was formed. A similar complex, Cp*Fe(dmpe)X (X = H, CH 3 or Cl) was reported earlier (Paciello et al., 1990) .
The Fe atom in (II) is bonded to a cyclopentadienyl (cp) ring with Fe···C g = 1.721 (5)Å (C g = the centroid of C1-C5), a carbonyl group and the bis-chelating (dimethylphosphino)ethane (dmpe) ligand (Table 1 ). In the crystal of (II), weak intermolecular C-H···O hydrogen bonds (Table 2) form rings with graph set assignment R 2 4 (9) (Bernstein et al., 1995) created in a three component cluster of two anions and one cation (Fig. 2 ).
The complex CpFe(CO) 2 PPh 2 .BH 3 (200 mg, 0.532 mmol) was dissolved in 1.8 ml THF in a round bottom Schlenk flask.
This yellow solution turned orange upon addition of dmpe (0.150 ml, 0.899 mmol). After 8 days of stirring at 293 K, orange precipitate was observed in the solution. The solution was filter cannulated into a new flask and then the volatile components of the reaction mixture were removed in vacuo overnight. The product was purified by chromatography with a column of celite (0.5 cm × 1.5 cm) supported on glass wool with hexanes (4 ml), Et 2 O (5 ml) and then THF (4 ml). The product in THF afforded pale yellow needles of (II) due to adventitious air.
Refinement
All hydrogen atoms bonded to C were placed in calculated positions with C-H = 0.95-1.00 Å and refined as riding with U iso (H) = 1.2U eq (C) or 1.5U eq (C methyl ). The H atoms bonded to B1 were refined independently with isotropic displacement parameters.
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of (II) with displacement ellipsoids drawn at the 30% probability level. H atoms bonded to C atoms are not shown. 
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